Insulin-stimulated serine and threonine phosphorylation of the human insulin receptor. An assessment of the role of serines 1305/1306 and threonine 1348 by their replacement with neutral or negatively charged amino acids.
Insulin promotes insulin receptor beta-subunit phosphorylation on tyrosine, serine, and threonine residues in a variety of cells, including simian COS cells which transiently express human insulin receptors following transfection with a cDNA encoding the wild-type receptor protein. To examine the potential roles of serines 1305 and 1306 and threonine 1348 as sites of insulin-stimulated phosphorylation in these cells, these residues (i.e. either serines 1305 and 1306, or threonine 1348) were replaced with neutral (alanine) or negatively charged (aspartate) amino acids. Following transient expression of each of these mutant receptors in COS cells, two-dimensional phosphopeptide mapping reveals that threonine 1348 is the major, if not the only, insulin-stimulated threonine phosphorylation site. In contrast, while serines 1305 and/or 1306 are phosphorylated in an insulin-dependent manner, these sites comprise only a minor proportion of insulin receptor serine phosphorylation in these cells. Substitution of either serines 1305 and 1306 or threonine 1348 with neutral or negatively charged amino acids has no effect on insulin-stimulated tyrosine autophosphorylation of these mutant receptors in intact cells. Furthermore, insulin-stimulated exogenous protein-tyrosine kinase activity of the mutant receptors is unaffected, as assessed following either phosphorylation of receptors in intact cells or following immunopurification of receptors and their autophosphorylation in vitro.